Heavy metals are identically Pb, Cd and micronutrients elements like Ca, Mg, Al, Cu and Zn were quantitatively estimated using Flame Atomic Absorption Spectrometry (FAAS). Similarly, heavy metals such as As and Hg were quantitatively estimated by Hydride Generation Technique i.e. Cold Vapor Atomic Absorption Spectrometry method expending nitrogen as carrier gas in 30 herbal cosmetic preparations available in Indian markets. The results designate that among the toxic heavy metals. In the present study, Arsenic was found significantly well below the permissible limit, but Cd was found above the permissible limit in the all samples. Trace elements like Ca and Mg were found in higher amount than compare to Al, Cu, and Zn. Presence of trace elements can corroborate to be beneficial but existence of toxic heavy metals in such amounts certainly has adverse effects on the consumer health who always take the herbal products in an impression of being safe because of the natural origin. In conclusion, execution of strict and isolated regulatory guidelines and promotion of Good Analytical Practice (GAP), Good Manufacturing Practices (GMP) and Good Agricultural and Control Practices (GACP) is suggested for herbal cosmetics by WHO and other regulatory agencies. This study presents the status of heavy metals and trace elements in marketed herbal cosmetic formulations and provides a simple and convenient AAS method which can effectively be adopted at Industrial level for the quality control and standardization of herbal cosmetic preparations and other related products.
INTRODUCTION
erbal medicines have been recognised and have been used from years throughout the world by physicians and patients due to their potential therapeutic effect and their fewer side effects. [1] [2] These preparations are the most treasured products consist of natural components which are used for personal used, called as head to heal. Herbal cosmetics are the valuable products contain the high rich of active constituents of plants active ingredients which enrich the skin with trace (nutrient) elements and other useful minerals, prevent from infection and hence responsible for their cosmetic effects. Even though the herbal preparations are safe, but some of herbal preparations cause serious poisoning and toxic effect due to the preparation containing dangerous toxic drugs or heavy metals. World Health Organization (WHO) and other health organizations currently encourage, recommended and promote traditional herbal preparation in National Health Programs because such drugs are easily available at low cost and are comparatively safe.
According to the WHO, heavy metals concentration of herbal preparation must be controlled. In this case Health Canada ISSN: 2320-4850
[61] CODEN (USA): AJPRHS has taken the initiative and implemented a few measures to control heavy metals concentration and acceptable determined limits i.e. Lead 10ppm, Arsenic 3ppm, Mercury 3 ppm, Cadmium 3 ppm, Antimony 5 ppm. In the present study, 9 elements, As, Hg, Cd, Pb, Cu, Al, Zn, Ca and Mgwere estimated quantitatively in 30 herbal cosmetic preparation available in India by Flame and hydride generation atomic absorption spectroscopy followed by recovery studies as per ICH guidelines. 3
MATERIAL AND METHOD
Instrument-Atomic absorption spectroscopy (EC Electronics Corporation of India Limited AAS Element AS AAS-4141) equipped with a deuterium lamp for background correction was used for determination of trace elements and heavy metals.
Sample-30 samples of marketed herbal preparations were collected. The brand names were given the codes serially. The details are given in Table- 1 
Reagents and Chemicals
Nitric acid (SDFCL, Mumbai), Hydrochloride acid (SDFCL, Mumbai), Sulphuric acid (SDFCL, Mumbai), Hydrogen peroxide (Merck Millipore), Sodium borohydride (Sigma-Aldrich), Stannous chloride (Sigma-Aldrich). Water used in all experiments was ultrapure water from Milli-Q-water purification system. The standard solutions were prepared in five different concentrations to obtained calibration curve by diluting stock solutions of 1000 ppm of each element. [4] [5] [6] Sample preparation:
10 mL of nitric acid was added to 2 g of accurately weighed dried sample in a 100 mL beaker and was heated on a hot plate at 95°C for 15 min to digest by wet digestion method. The digest sample was cooled and added 5 mL of concentrated nitric acid and heated for another 30 min at 95°C.The heating steps were repeated until reduced to 5 mL. The sample was again cooled and added 2mL of deionized water and 3 ml of 30% hydrogen peroxide. Close the beaker and sample was heated gently to start the peroxide reaction.
Sample was removed from the hot plate if effervescence becomes excessively vigorous. Further 30% hydrogen peroxide was added in 1 ml increments, followed by gentle heating until the effervescence was subsides.5 ml of concentrated hydrochloric acid and 10 ml of deionized water was added and the sample was heated for another 15 min without boiling. The sample was cooled and filtered through a Whatman No. 42 filter paper and diluted to 50 ml with deionized water. [7] [8] [9] Sample analysis:
Prepared samples were analyzed forCd, Pb, Cu, Al, Zn, Ca and Mg byusing flame atomic absorption spectrophotometer and for As, Hg using hydride generation technique. Hg was analyzed by cold vapor atomic absorption spectrometry. The 1000 ppm standard solutions of elements were diluted in 5 different concentrations to obtain calibration curve. All the measurements were run in triplicate for the samples and standard solutions for to obtain the robust value. The instrumental conditions during the analysis of trace and heavy metals are listed in table-2. Recovery studies:
The accuracy of the method was performed as per ICH guideline by standard addition method at 3 different levels to demonstrate the validity of our method. A known amount of standard solutions containing As, Hg, Cd, Pb, Cu, Al, Zn, Ca and Mg were prepared and spiked with digested samples, after dilution of sample to 50 ml. 10
RESULTS AND DISCUSSION
The contents of trace elements are described in Among the heavy metals, data presented in table-4 reveals that the mercury concentrations varied from 0.042 to 2.181 ppm, most samples having contents between 0.042 and 0.310 ppm. Sample 5 had the lowest mercury concentration and sample 18 had the highest. But mercury was found below detectable limit in eight samples. The concentrations of mercury were comparable in samples 11 and 21 with a range of 0.073-0.076ppm. According to the WHO, the permissible limit for mercury in herbal preparations is 1ppm. In that way, two samples 9 (1.096ppm) and 18 (2.181ppm) were found to contain mercury concentration above permissible limit. The arsenic concentrations varied from 0.681 to 3.682ppm, most samples having contents between 1.32 and 3.68ppm. Sample 1had the lowest arsenic concentration and 16 had the highest. According to the WHO, the permissible limit for arsenic in herbal preparations is 10ppm. All the herbal cosmetic products under investigation accumulated this metal at a level appreciably below the permissible limit. The cadmium concentrations varied from 0.624 to 1.784ppm, most samples having contents between 0.624 and 1.10ppm. Sample 21 had the lowest cadmium concentration and sample 24 had the highest. According to the WHO, the permissible limit for cadmium is 0.3ppm in herbal preparations and unfortunately, all the herbal cosmetic products were found to contain cadmium concentration higher than the permissible limit. The lead concentrations level ranged from 1.468 to 33.10 ppm. Sample 4 had the lowest lead concentration and sample 21 had the highest. But lead was found below detectable limit in four samples. According to the WHO, the permissible limit for lead is 10ppm. Six samples were contained Pb content above the permissible limit. The results of recovery study were within the acceptable range verifying the validity of proposed method for analysis (Table-5 ) and revealed that any small change in the drug concentration in the solution could be accurately determined by the proposed method. [14] [15] [16] In the present study, herbal cosmetic products were found to contain variable amounts of trace (nutrient) elements. The variation in concentration of these elements may be mainly due to compositional differences of products and environmental condition where constituent plant is grown, use of fertilizer, pesticides. But generally, it is concluded that the studied products are rich source of essential elements Mg, Ca, Zn, Cu, and Al and hence might play an important role in the maintenance of the skin nutritional requirements 11, 12 .
ISSN: 2320-4850 [64] CODEN (USA): AJPRHS The most widely techniques to analyze trace and heavy metals are atomic absorption spectrometry (AAS), inductively coupled plasma mass spectrometry (ICP-MS), inductively coupled plasma atomic emission spectrometry (ICP-AES), and X-ray fluorescence spectroscopy (XFS) 14. However, the instrumental methods of ICP-MS, ICP-AES, and XFS are usually more costly, and their use is not as straightforward and convenient as AAS. In this study, a ISSN: 2320-4850 [65] CODEN (USA): AJPRHS simple, reliable, sensitive and convenient AAS method has been developed for quantitative estimation of trace metals and heavy metals which can conveniently be utilized for the quality control of herbal cosmetic preparations at industrial level. 16 CONCLUSION 30 herbal cosmetic preparations sold in Indian market found to figure out some biologically important trace elements, which may be helpful to impart therapeutic efficiencies unfortunately, these products were also contained toxic heavy metal content above the permissible limits which may cause deleterious effects to the human health. In the present scenario, there is an urgent need to regulate them properly for the sustainable safety and efficacy. 3, 8, 
